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DATA COMPILATION
| FOR THE MAGNETOSPHERICALLY QUIET PERIODS
|FEBRUARY 19 - 23 AND NOVEMBER 29 - DECEMBER 3, 1970
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December 1970

Np

RAMEY AFB Np Ha BOULDER SUNSPOTS

2

E E w

CORONA

1501 UT ' 1830 UT Sp NO DATA

BOULDER Np Ha BOULDER Np SUNSPOTS
3

E W E W

CORONA

1612 UT Sp 1630 UT Sp 'NO DATA
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MCMATH REGION 11045

YR
70
70
70
70
70
70
70
70

70
70
70

MO
i1
11
i1
i1
11
i1
11
11
11
11
11
11

DA
i8
19
20
21
22
23
24
25
26
27
28
30

MC NO.
11045
11045

11045
11045
11045

11045
11045

11045

MCMATH REGION 11052

YR
70
70
70
70
70
70
70

MO
11
11
11
i1
i1
i1
11

DA
21
23
24
25
286
27
30

MC NO.
11052
11052
11652
11652
11052

11082

MCMATH REGION 11061

YR
70
70

MO
i1
12

DA
30
1

MC NO.
11061
11061

MCMATH REGION 11048

YR
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
79
70
70
70
70
70
70

70

MO
11
i1
11
11
11
11
11
i1
i1
11
11
11
11
11
11
11
11
11
11
11
11
12
12
12

oA
i3
20
21
22
23
24
25
26
27
28

29

30

MC NO.

11048
11048
11048
11048

11048

iio0u8

11048
11048
11048

MCMATH REGION 11049

YR
78
70
70
70
790
70
70

% An asterisk beside the "Return of Region" number indicates that the new region is only part of the area of the old region.

MO
11
11
11
i1
11
11
ii

DA
20
21
22
23
24
25
26

MC NO.

11049

11049
11049
11049
11049

REGIONS OF SOLAR ACTIVITY
Visible on Solar Disk from November 29 - December 3, 1970

CALCIUM

LAT
Nii
N1iQ

CMD
E79
EBS
N11i E38
N1i0
N1
N1iO
N1iQ

gLz
WO1
WiG
W2 8

NS W80

CALCIUM

LAT
S09
Sg8
S0%
S09
S69

CMD
Elbt
EL7
E0S
W10
W23

S0S W75

CALCIUM
LAT CMD

NO7 W65
NB7 W78

CALCIUM

LAT CMD
N18 EbO

Ni8 E34

N1i8 Ei8

N1i8 EQ4

Ni7 WG9

N17 W62

N1i7 W75

N17 W85

CALCIUM

LAT CMD

Ni1i E72
N13
Ni3
N13
N13

E45
E31
E15
EG3

CMP DATE
PLAGE DATA
L AREA
262 1260
263 11080
264 1100
263 900
263 700
263 S0

800
263 700
CMP DATE
PLAGE DATA
L AREA
3049
258 300
257 200
258 200
300
258 300
CMP DATE
PLAGE DATA
L AREA
248 600
247 900
CMP DATE
PLAGE DATA
L AREA
242 700
241 600
244 800
244 1100
1500
245 1700
244 1800
241 300
CHMP DATE
PLAGE DATA
L AREA
230 1200
230 1006
231 s00
233 700
500

2445

25.0

25.7

INT
2.5
2.0

26.1

INT

2649

RETURN
MW NO. LAT CMD
18214 Ni0 E78
18214 Ni0 E65
18214 NOS E43
18214 NO9Q E38
18214 NO9 E24
18214 N0 E11
18214 N10 W02
18214 NG Wis

RETURN
MW NO. LAT CMD
MW NO. LAT CMD

RETURN
MW NO. LAT CMD
18215 N17 E8S
18215 Nie E71
18215 Ni7 E60
18215 N17 E&7
18222 Ni5 E29
18215 Ni7 E34
18222 N15 E15
18215 N18 E21
18222 Ni2 E082
18215 Ni7 E£10
18215 N1i7 W68
MH NO. LAT CMD
18216 Ni0 E88
18216 N11 E7G
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SUNSPOT

L
261
263
266
263
264
264
264
267

SUNSPOT

L

SUNSPOT

L

SUNSPOT

L
239
24t
241
241
246
241
247
241
247
239

237

SUNSPOT

L
227
231

OF REGION 1iu02¥

DATA

MAG.
(B8P)
(BP)
(8P}
(BP)
(BP)
(8P)
(BP)
(AP)

OF REGION 11005

OATA

MAG.

DATA

MAG.,

OF REGION 11p02%

DATA

MAG .
AP
(AP)
(AP)
(AP}
(AF)
(AP)
(BF)
(AP)
B )
(AP)

AP

OATA

MAG.
(AP)
A

VOV OVI & WwWI

H

H

OFVFUVINONM WO X

H
2
g

ROTATION

AREA CNT
10
100
140
30

GFEwn

50
50
40
10
10

R

ROTATION

AREA CNT

10 2

AREA CNT
20 2

ROTATION

AREA CONT

110
30 i

e

150
Lg
180
180
20
150
20
120
30
120

-

[*Y

PR R b O R N D RO R

19
110
10
100

10

AREA CNT

C
B
D
0
b

IPXIXO

c

c
o]

C

X

PERPIITIILTODIITIODIOOIOI >

7

9.1 CM

INT FLUX
8

RS UV B e s )
W WN W

v 2
3
9.1 CM
INT FLUX
9.1 CM
INT FLUX
7
9.1 CM
INT FLUX
5 3
i1 6
3 5
8 4
3 5
B 4
7 4
8 5
3 5
6 3
9.1 CM
INT FLUX
8 &4




MCMATH REGION 11050

YR
70
70

78
70

70 -

70

MO
11
11
11
11
11
11
12
12

oA

23
24
25
26
30

MC NO.
11050
110580
11058
11050
11050
11050
11050
11050

HMCMATH REGION 11053

YR
70
70
70
78
70
70
70
70
70
70
70
78
70
70

70
70
70

70

oA
22
23
24
25

26
27
28

29

OV F N

MC NO.

11C53
11053
11053

11053

11053
11053
11853
11053
11053
11053

MCMATH REGION 11062

YR
70

70

70

M0
11
12

12

DA
30
i
2
4

MC NO.
11062
11062
11062
11062

.MCMATH REGION 11057

MCMATH REGION 11059

YR

70
70
70
70

70

M0

iz
12
12
12

12

DA

-~ g

MC NO.
11057
11057
11057
11057
11057
11057
11057
11057
11057

MG NO,
119059
11059
11059
11059
11059
11059
11059

CMP DATE 27.2 RETURN
CALCIUM PLAGE DATA
LAT CMD L AREA INT MW NO. LAT
N25 E7S 227 800 1.0
N25 €48 227 906 2.0
N25 E34 228 800 2.0
N25 E20 228 1208 2.0
N26 EO07 1300 2.5
NZ26 H45 228 1208 2.5
N25 W58 227 1000 2.0
N26 W71 227 1000 1.5
CMP DATE 29.9 RETURN
CALCIUM PLAGE DATA
LAY CMD L AREA INT MH NO» LAT
18221 S11
Sp8 E8O 195 1500 2.5 18221 S10
S10 E7Q 192 2000 2.5 18221 S10
Si1i ES4 194 2500 2.0 18221 S11
18224 Sie
Sie E&Q, 2800 3.0
S12 Wil 193 2400 2.0
S13 W23 192 25006 2.5
S13 W35 191 2800 2.0
S13 W63 182 2800 2.0
S13 W77 ig2 2100 2.8
S13 W9l 132 1500 2.0
‘DECEMBER 1970
CMP DATE 1.0 RETURN
CALCIUM PLAGE DATA
LAT CMD L AREA INT MW NO. LAT.
S27 EBS 178 4090 1.5
$26 W09 178 490 1.5
526 W22 178 303 2.0
S26 W54 183 300 2.0
CMP DATE 1.2 RETURN
GCALCIUM PLAGE DATA
LAT CND L AREA INT MAH NO. LAT
N17 E?75 173 430 1.0
Ni9 EBD 700 1.5
N19 EO07 176 600 2.0
N19 Hi® 175 600 2.0
NLg Wig 175 600 2.0
N17 W46 175 600 2.0
Ni16 W60 175 508 1.5
N15 W73 175 600 2.5 18236 NO9
Ni2 W85 175 2080 1.5
CMP DATE 2.1 RETURN
CALCIUM PLASE DATA
LAT ©MD L AREA INT MW NO, LAT
S96 E19 16k 800 2.0
S05 E06 163 700 2.0
S35 Wa7 163 903 2.0
$15 W33 162 800 2.0
S06 HL7 162 800 2.0
S06 H6D 162 800 2.0
S306 W58 158 500 1.0

REGIONS OF SOLAR ACTIVITY

NOVEMBER 1970

88

OF REGION 110027 ROTATION 7
SUNSPOT DATA 9.1 CH
CMD L HAG, H AREA CNT C INT FLUX
6 2
OF REGION 11042 ROTATION 3
SUNSPOT DATA 9.1 cH
CMD L MAG. H AREA CNT € INT FLUX
£89 199 AP 0
E70 205 (AP) 3 230 1 H T b
€56 206 (AP) S5 110 2 H B &
E45 204 (AP) 5 70 & M
E64 185 AP O 6 3
60 7 €
20 & H 5 3
20 4 O
2 & B 5 3
20 9 ¢
20 1 H 19 11
10 1 H
40 3 H
8 s ¢c 5 3
170 8 H
OF REGION 11013% ROTATION 2
SUNSPOT  DATA 9.1 CM
CMD L MAG. H AREA ONT C INT FLUX
OF REGION 11014 ROTATION 2
SUNSPOT DATA 9.1 CM
CMD L MAG. H AREA ONT © INT FLUX
W76 175 (BF) 2 1 1 H
OF REGION 11021 ROTATION 2
SUNSPOT  DATA 9.1 CM
CMD L MAG. H AREA CNT C INT FLUX




REGIONS OF SOLAR ACTIVITY
DECEMBER 1970
MCMATH REGION 11067 CHP DATE 2.8

CALCIUM PLAGE DATA SUNSPOT DATA 9.1 CM

YR MO DA MC NO. LAT CMD L AREA INT MW NG. LAT CMD L MAGs H AREA CNT C INT FLUX

70 12 1 11057 S$33 EL5 380 1.0
70 12 2 11067 S32 EO3 153 303 1.8
70 12 & 11067 S33 W22 151 303 1.5
70 12 5 11057 S33 W4i 156 300 1.5
70 12 6 11067 S33 W52 154 400 1.0
‘MCMATH REGION 11060 CMP DATE 3eb RETURN OF REGION 11018, 11030 ROTATION 2 & |
CALCIUM PLASE DATA SUNSPOT DATA 9.1 CM
YR MO DA MC NO. LAT CMD L AREA INT MW NO, LAT CMD L MAG. H AREA CNT C INT FLUX
70 11 25 17 9
70 11 26 11068 Ni8 ES8O 1808 3.0 210 5 H
70 11 27 250 3 H 31 17
70 i1 1900 1 H
70 11 8 1 A
70 12 1 11060 Nig9 E22 147 5500 3.5 18225 N15 E12 157 BP 4 320 18 C 21 12
70 12 20 1% B
70 12 18226 N21 E28 161 8p [ 190 13 ¢©
70 12 2 11060 N20 E10 145 5600 3.0 180 i H 18 10
70 12 300 & C
70 12 3 18225 N1i5 Wik 155 (8P) & 310 9 C
70 12 18226 N21 Eg2 139 (BP) 5 180 & C
770 12 10 3 B
70 12 4 11060 N28 W16 145 5500 3.0 18225 N15 W28 155 (BP) & 240 7 C 15 9
78 12 13226 N21 Wil 138 (BP) 5 130 6 C
70 12 s 11060 N20 W33 148 5600 3.0 18225 NiS5 W36 152 (BP) & 200 1 H 13 8
70 12 18226 N22 W22 138 (BP) 5 60 5 D
70 12 6 11060 N20 W45 147 5400 3.0 18225 Ni6 W57 156 (AP) 5 200 2 H 15 8
70 12 18226 N22 W42 41 (AP) 4 60 7 C
70 12 7 110560 N20 W57 147 5000 3.9 18225 N16 Weh 152 (BP) 5 200 1 H 11 7
70 12 18226 N22 W49 137 (8P) 3 20 1 H
70 12 8 11050 N2D W70 147 4700 2.5 18225 Ni6 W81 157 AP g 200 1 H 13 7
70 12 18226 N23 W62 138 8P 0 10 1 H
70 12 9 11060 N2& Wsg 142 2003 2.5 18226 N20 W80 139 AP 0 L 2
70 12 10 110690 N2& H30 141 500 1.0
MCMATH REGION 11055 CMP DATE Ga0
GCALCIUM PLASE DATA SUNSPOT DATA 9.1 CM
YR MO DA MG NO. LAT €MD i ARES4  INT MW NO. LAT CMD L MAG. H AREA CNT € INT FLUX
76 11 30 11065 NJ7 E%9 134 800 3.0 10 6 B
70 12 1 11065 N17 £36 133 1003 2.5 18227 N85S E33 136 BP 0 10 8 8
70 12 2 11085 N)7 EL9 137 1302 3.0 10 5 B
70 12 10 5 A
70 12 3 18227 NO5 ED7 134 (BP) 2 20 13 8
70 12 4 1106% N37 W19 138 1000 3.0 18227 NO6 WD7 134 (B8P} 2 1 2 A
70 12 5 11065 N0& W22 137 800 2.5
70 12 6 11065 NJ6 W35 137 900 2.5
70 12 7 11065 N36 W47 137 600 2.5
70 12 8 11065 N36 W50 137 800 2.0
70 12 9 110565 NJ6 H7S 137 703 1.5
70 12 10 11065 NO5 W8S 136 303 1.0
MCMATH REGION 11063 CMP DATE 4.5 RETURN OF REGION 11019 ROTATION 3
CALCIUM PLASE DATA SUNSPOT DATA 3.1 CM
YR MO DA MC NO. LAT CMD L AREA INT MW NOs LAT CMD L MAG. H AREA CNT € INT FLUX
70 11 30 11053 Si12 ES3 130 3500 3.0 20 3 H
70 1t . 10 3 H
70 12 1 11063 S13 E38 131 3200 2.5 18228 S08 E34 135 AP ]
70 12 . 18229. S18 E34 135 AP 8 20 3 ¢
70 12 2 11853 S12 E25 131 3130 2.5 10 3 A 11 6
70 12 10 1 A
70 12 3 18229 S18 E10 131 (BFY 2 190 16 C
70 12 . 20 17 B
70 12 ] 3 A
70 12 b 11083 S13 uWn2 131 3200 3.5 18229 S18 Wo3 130 «(8P) 3 20 16 G 15 E]
70 12 5 11063 S14 W17 132 3200 3.0 18229 S18 Wi4 130 (B 3 110 1t D 15 g
70 12 18233 S08 Wi 126 (A ) 2
70 12 6 11063 S14 HW3D 132 3300 3.0 18229 S17 W34 133 (8F) 3 80 16 O 13 4
70 12 182332 S08 W33 132 0
70 12 7 11063 S15 W42 132 3100 3.0 18233 S09 W43 131 0 9 5
70 12 18229 S17 W42 130 (BF) & 10 5 ¢C
70 12 8 11063 S15 W56 133 3303 3.0 18229 S17 W55 131 BF ] ] 2 A 10 6
70 12 9 11063 S15 W70 132 3000 2.5 18229 S18 W76 135 AP 0 10 6
70 12 10 110653 S15 W80 131 2600 2.0 6 L
70 12 11 L i H

89




REGIONS OF SOLAR ACTIVITY
December 1970

MCMATH REGION 11064 CMP DATE 4.5
CALCIUM PLAGE DATA SUNSPOT DATA 9.1 CM
YR MO DA MC NO. LAT CMD L AREA INT MW NO. LAT CMD L MAG. H AREA CNT C INT FLUX
70 11 38 11064 N36 E50 133 100 2.0
70 12 1 11064 N35 E38 131 190 1.0
MCMATH REGION 11066 CMP DATE 6ot
SALCIUM PLAGSE DATA SUNSPOT  DATA . 9.4 CH
YR MO DA MC NO. LAT CMD L AREA INT MH NO. LAT CMD L MAG., H AREA CNT € INT FLUX
70 411 30 11066 S13 E75 188 3400 3.0 280 8 C 21 12
70 11 60 1 H
70 12 i 11066 S13 EB3 106 3500 2.5 182380 Sit E59 ii0 - BP 0 350 1t C i5 8
70 12 50 4 H
70 12 2 11066 S12 ES50 105 3000 2.5 10 1 H 13 7
76 12 3 1823¢ S11 €32 169 (BP) 5 30 6 ¢€
70 12 4 11066 S13 E23 1086 3300 3.0 18230 S11 EL7 118 (BP) 5 300 15 ¢C 9 5
70 12 R 30 6 C
70 12 5 11056 Si4 EQ8 1097 3330 3.0 18230 S11 EO6 110 (8P)Y 5 200 6 D 8 4
70 2 50 4 D
70 12 6 11066 Si4 HWA5 1407 3390 3.3 18230 S11 Wi2 111 (BP) 5 200 & H 6 4
70 12 20 & C
70 12 7 110566 S13 uWis 106 3800 3.0 18238 S11 W2yl 148 (BP) 5 260 12 ¢©
70 12 10 5 C
70 12 8 11066 Si4 W29 106 3408 3.0 1823¢ S10 W33 109 B8P 0 180 3 H
70 12 10 4 A
70 12 3 11056 Stk W45 187 3203 3.9 18230 Si1 W6D 119 AP i]
70 12 10 11066 S14 W57 108 3200 2.5 18230 S11 H69 117 (AP} &4
70 12 11 1823¢ S10 WD 116 (AP) 3 6 4
70 12 12 & 4
70 12 13 4 2
MCMATH REGION 11072 CM> DATE 7.3
CALCIUM PLASE DATA SUNSPOT DATA 3.1 CM
YR MO DA MC NO, LAT CMD L AREA INT MR NOo LAT CMD L MAG. H AREA CNT € INT FLUX
70 12 5 11672 N22 E290 935 193 2.0
70 12 6 11872 N21i E08 94 40% 1.5
70 12 7 11872 N22 WI3 93 33) 1.5
Note:

No calcium spectroheliograms were obtained at the McMath-Hulbert Observatory on November 2-5, 11, 14, 15, 20, 22 and 27-29, 1970.
No Mt. Wilson Sunspot Observations were made on November 4-~7 and 26-30, 1970.

Because of unusually adverse weather conditions dufing the month of Decegber, no caleium spectroheliograms were obtained

at the McMath~Hulbert Obseryatory on December 3, 11-13, 16-25 and 30, 1970.
No Mt. Wilson Observatory obseryations were made on December 2, 16, 17, 19-22, 24, 26 and 27, 1970.
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Confirmed
NOVEMBER 1970
OBSERVED UT L.OCATION DURA-: iM- 08s. MEASUREMENTS REMARKS
OBSERV- | e e - . TION POR- H : f 3
ATORY | paTE START END MAX. L. S0 CENTRAL: MCMATH [ CMP | —— TANCE(oup, Typel  TIME MEAS. | CORR. { MAX, ' MAX.!
. 1970 prase | Lat. [T osTance SLOON DAY MIN. UT dabes S bes | M "ZT
| oy : : | R S e N e
P11 RAMY 28 1631 1635D S15 EB0 0987 11063 4.7 4D =N c ~ } DE 1
| 28 1635 1703 NO FLARE PATROL
GRP35212 28 1713 1731 1747 | S15 | EBO 987 11063 4.7 18 <N ' ; 2 2 0 3
BOUL 28 1713 1731 1717 | Si4 EB0 .987 11063 4.7 18 . -N 4 V ;
RAMY 28 1713 1716D S15  E80 .987 11063 4.7 3D =N c BE
28 1737 1808 NO FLARE PATROL
28 2117 2155 NO FLARE PATROL
28 2233 2244 NO FLARE PATROL
L 28 2400 0001 NO FLARE PATROL : | :
P13 CRON 29 014k 0156 0148 | N20 | E66 921 11060 40 42 | --N 1 C 0148 o33 i i 1
P14 CULG 23 0345 0413 0355 | N23 | €65 918 11060 4.0 28 1N C 0355 1.34 | | 2
29 1641 | 1647 < NO FLARE PATROL ;
29 1848 1856 NO FLIARE PATROL
29 2023 2120 NO FLARE PATROL
; ! ' | i -
213 RAMY, 29  2050E 2053D 2054U Ni5 . E35 .605 11060 2.5 30 --B v 72 DE 1
29 2127 | 2132  NO FLIARE PATROL
220 PALE 29 2220 | 22340 22220 Ni6 E34 597 11060 2.5 14D --F | G 63 ‘ F 2
GRP35221 30 0140 | 0222 0446 | NI7 | E42 .698 11060 3.2, 42 =N 1.15 2 2z 2 3
CULG 30 | 0140 [-0224 | 0146 | N16  E39 .659 11060 3.0 44 1N Ci 0146  1.86 2.3%
CRON 30 : 0148 | 0220 0145U Ni5 E39 .655 11060 3.8 &40  -N 2 C 0145 Wbl 057
CRON 30 | D216 | 0238 0222 | N22 ' E52 .816 11060 4.0, 20 | -F 2 C 0222 023 .38
GRP35222 30 | 0242 0318 ) 0250 | N18 | €38 .656 11060 3.0/ 36 | -N | 1.58 | 6 4 4 &
CRON 30 | 0238 | 0320U 0248  Ni6 E37 o635 11060 2.9/ 420 -B 2 G 0248 1.22 1.5h4
CULG 30 ' 0238 0326 0254 | N18 E38 .656 11060 3.0, 48 4N C 0254  2.58 3.37
KODA, 30 0244E 03030 0247 | NA7 E39 ,663 11060 3.0 4190 -N ¥, B24%  1.60 1.60 2.24 CE
VORO 30 0246 0307 0249 | N19 E39 .672 11060 3.0 21  -F C 0249 <93 1,20 86 EJ 4
223 CRON 30 | 0415 | 0428 0416 | S10 W20 .387 11053 28.7| 43 --F 2 C 0416 A1 ei2 , 2
224 TEWR 30| 0432 0455 0436 | S16 E06 .310 11053 30.6! 23 ;—-N c 45 DE 2
GRP35225 30 | 0615 = 0648 0623 | NA7 E36 .627 11060 3.0, 33 = -N . 1.33 b 4 4 6
TEHR 30 | 0614 | 0652 0622 | N18 . E37, .644 11060 3.8/ 38 -N c .83 F
ABST/ 30 | 0614  D630D 0615 | N17  E37 .633 11060 3.0 160 41F Pl 0615 2.70. 3.50 EJ
CRON 30 | 0616 0647 | 0623 | N16 E36 .623 11060 3.0/ 31 -N 2 ¢ 0623 ' 1.00 1.23
chﬁ 30 | 0630E 0645 0630 | N17 E35 615 11060 2.9 150 =N 0630 80 1.0 170 8
GRP35228 30 | D839 | 0901 0844 | N17 E34 603 11060 2.9 22 --n .30, : 2 2 2 &
TEHR 30| 0836 : 0901 | 0844 | NA7 E34 .603 11060 2.9] 25 -N c .36 DE
CRON 30| 0842 0900 0844 | N16 E34L .598 11060 2.9 18 ~-N 2 C 0844 23 27
ansszz% 30 | D842 | 0854 0843 | S12 E76 o973 11066 6.1 12 =N 45 4 4 4 B
CANR 30 | D841 | 0856 0843 | Si2 E75 968 11066 6.0] 15 -N 2 C 0843 <43
CAPE 30 | 0842 | 0850 0843 | S12 | E77 .976 11066 6.1 8 =N ¢l 0843 .86
CRON 30 0842 | 0856 0843 | S12  E75 .968 11066 6.0| 14  -N 2 C 0843 .23
TEHR 30 | 0842 | 0855 | 0843 | S11 E77 .976 11066 6.1] 13 -N c .27 DE
GRP35231 30 | 0956 1036 0958 | N16 E34 o598 11060 3.0, 40  --N +30 3 3 2 &
CANR 30 | 0954 | 09570 0957 | N16 | E35 .610 11060 3.0, 30 =N 2 V : L .30
TEHR 30 | 0955 | 1102 | 0957 | N17 E34 .603 11060 3.0, 67 -F c .36 : DE
CATA 30 | 1000 ; 1010 | 1000 | NAS E34 .533 11060 3.0, 10 -N 1000 23 .29 191
GRP35232 30 1133 | 1204 | 1139 | NA8 E33 .596 11060 3.0 28 --F .58 : 2 2 2 &
TEHR 30 | 1129 | 1207 | 1137 | N18 €33 .596 11060 3.0 38 -F c Bk DE
RAMYL 30 | 1136 | 1155 | 1140 | NA7 €33 .590 11060 3.0 13 -F ¢ .52 ; DE
GRP35236 30 | 1553 | 1607 ' 1557 | S13 | £87, .999 11066 7.2 14 -8, 2 1 0 3
RAMY, 30 | 1553 | 16070 15570 S13 | EB7, .999 11066 7.2| 14D -8 c DE
BOUL| 30 | 1559 | 1607 | 1601 | S12 | E74 964 11066 6.2 8 ~F 1 V
; |
| i
] ! |




SOLAR FLARES

Confirmed
November - December 1970

! OBSERVED UT LOCATION I purA- M- oss. MEASUREMENTS REMARKS
0B3ERV- | ; i e . TION  POR- o e o} e e v . ey e o]
ATORY | paTE | START enp | MAX. APPROX.  CENTRAL. MCMATH | CMP | == TANCEcomo.tvee] T'ME ' MEAS. < CORR. MAX. . MAX.
1970 ‘ ' PHASE LAT.i géz:.?léTANCE ;‘E‘g;ij DAY | miN. | py SREA L AREA L WOTH -
T NOV ! | : : ) ‘ ; [
! . : { ' ' ! ! : ;
CRP35237. 30 1622 1633 1626 ; N7 ‘ E28 o528 11060 2.8 11 !=-~F k6 | 4 & 3 &
RAMY 30 1620 1630 1625 | N17 ; E28 .528 11060 2.8 10 : ~F c <46 | DE
CANR 30 1621 1637 Ni6 E30 o547 11060 2.9 16 =N 2 V ¢ 50 |
BOUL' 30 1624 1634 1626 | N7 E27 '.515 11060 2.7 18 -N 1 V| . ; [
ncn% 30 41625E 16300 1626 | N17 | €28 .528 11060 2.8 50 ~F C! 1626 <41 .50, i £
: H : B B i
| : H H
ERP35238° 30 1741 1813 1743 | N24 | E22 .520 11060 z.u! 32 f-ep W71 : 3 3 3 3
RAMY 30 1738 1815 1744 | N23  E22 .510 11060 2.4 37 | -F c .52 ; DE
PALE 30 1740 1811 4761 | N25  E21 o524 11060 2.3’ 31 | =N c L .99 I F
MCMAl 30 1745 17560 N2S | E23  .540 11060 Z.Si 110i -F C 1753 .az‘ 270 i 3
i b H ‘ N H l
GRP35239 30 - 2041 202k 201k | NA7 | E28 .528 11060 2.9, 13  --F .39 | 3 3 2 3
RAMY, 30 . 2010 2022 2012 | Ni7 : E29 .540 11060 3.0, 12 | -F . © L ekl DE
BOUL! 30 ‘2012 2029 2013 | Ni7 1 E28 o528 11060 2.9 17 | -F 1 V| i |
PALE 30 ; 2018E 2022 2018E N18 A E27 .522 11060 2.9, 40, -F, c | .36 F
GRP35240' 30 | 2132 ' 2137 2434 | N16 | E28 o521 11068 3.0 5 [==F, | 1 e34) ; 2 2 2 2
RAMY| 30 2132 21370 2134U; N17 | E23 540 11060 3.i| 50 -F | © Y DE
PALE; 30 2132 2337 2133 | N15 : €27 .501 11060 2.9 . =F v Ry DE
TDEC ; /
22 CROJ 01 0250 0302 0251 | Sii  E61 .881 11066 5.7 12 =--N 2 C 6250 022 o5 3
GRP352u§ 01 0427 0503 0433 | S09 | E&S  .76% 11063 4.9 36 =N 1.13 ; 3 3 3 3 5
TEHR 01 0423 0515 0433 | S08 | E43 o762 11063 4.9 52  -~N c .68 = ‘ F
CRON 01 0429 0450 D433 | S10 | E49 o766 11063 4.9 21 =N 1 C 0433 .56 o83
CULG 01 0429 | 0LLED 0433 | SO8 | E48 751 11863 4.8 417D 4N P 0433 2.17, 3.15
GRP35244 01 | 0637 0457 D044l | N23 | E39 o692 11060 4.1 28 --N 47 : Z 2 2 2 s
CRON 01 0437 0452 0440 | N22 | E38 .676 11060 4.0 15 -N 1 C 0480 .65 <88
TEHR 01 0437 0502 0442 | N2&4 | £39 .698 11060 4.4, 25 =N c .28 ; : FDE
245 CROM 04 0454 0512 0456 | S13  E63 .899 11066 5.9 18 | --N 1 C 0456 .32 § E &
GRP35246 01 | 0543 0609 0545 | NOG | N77 .974 11061 25.5 26 | =N 45, | ﬁ 2 11 5
TEHR 01 | 0543 0603 0545 | ND9 | W77 .974 11061 25.5 26 =N c 45 j ; F
ABST 01 | O547E 0602 0548 | N1D | HB2 .990 11061 25.1 150 1iF Pl 0548  2.34 j 47, EN
H |
GRP35250 01 | 0826 0836 0828 | N23 | E37 o674 11060 4.1 10 =-=N .58 | P 4 &4 4 8
ABST, 01 | 0810 08340 0828 | N2& | E36 .667 11060 4.0 24D =N P, 0828 - 1.26 41.70 {63 DJK
CATA 01 0825 0830 0825 | N21 | E36 .649 11060 4.1 5 -8B 9825 o1t 19 | 202
ARCE 01 0825 0835D 0828 | N22 | E37 .666 11060 4.1 100 -F c 0828 063 <80
TEHR 01 0827 | 0845 0832 | N23 | E37 .671 11060 4.1 18 =N C ; .28 i DE
| : ; ; ;
P52 HTPR 01 1428 | 1500 1442 | S08  E43 0692 11063 4.8 32 =-~F C 1442 .62 90 : E 3
01 1533 | 1535 NO FLARE PATROL ‘
01 | 1718 | 1743 NO FLARE PATRQL
01 1720 | 1730 NO FLARE PATROL
254 BOUL 01, 1739 | 1754 1740 | S13 E75 .969 11066 7.4 15 =N & V i 2
256 PALEl 01 | 202BE 2059  2037U Ni3  EB6 997 11068 8.3 31D --F ¢ +19 5 F 3
257 PALE 01 2118E 2144 2127V Si4 W18 .395 11053 30.5 26D --F c .36 | F 2
GRP35258 04 | 2432 2141 2132 | NO1 E79 .982 11068 7.8 9  --F .19 f ; 2 2 1 2
PALE 01| 2131 | 2141 2131 | NO& E78 .978 11068 7.7 10 -F c . .19 ‘
BOUL 01 2133 2141 2133 | S02 EB0 .985 11068 7.9 8 ~-F 2 V
01 2253 2302 NO FLARE PATROL | ; L ‘
259 PALE 01 2342E 23520 23420 N25 | €27 581 11060 4.0, 10D =--F c .19 , 2
j i ! :
81 | 2359 0000 NO FUARE PATROL ‘
260 TEH% 02 | 0520E 0535 05230 S18 £33 .609 11063 &4e7| 150 ~~F c .28 DE 4
GRP35262 02 | 0538 | 0608 0542 | S13 W25 475 11053 30.4 30 -N | 2.02 3 3 3 5
TEHR 02 ; 0537 | 0615 0541 | S14 W24 469 11053 30.4 38 ~N | C 1.19 FS
CRON 02| 0539 0600 0543 | S13  H22 435 11053 30.6) 21 . ~N 1 C 0543 o3 Lu8
CULj 02 | 0544E 05550 512 | W30, .536 11053 30.0, 110 1IN | P, 0544 | 4.43 5.19
GRP35263 02 | 0541 0603 0544 | SO09 W44 o706 11053 28.9, 22 =--F | | .39 , 2 2 2 5
cno@ 02 | 0540 0555 05420 SO7 W63 o690 11053 29.0; 15 =-F 1 C 0542 @ .22 .30
TEHR 02 ) 0541 0610 0545 | S10 W45 .720 11053 28.9 29 =N | C . .55 Fs
GRP35264 02 | 0747 | 0802 0754 | SO8 E33 o560 11063 4.8 15 —--F L .34 2z 2 2 5
TEHR 02 | 0744 | 0803  0754U SO7  E33 o557 11063 4.8 19 ' ~-F ¢ L .45 DE
CRON 02 | 0750 | 0800 0753 ; S08 E32 .546 11063 4.7 10 ~N 1 € 0753 022 26
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SOLAR FLARES

Confirmed
DECEMBER 1970

OBSERVED UT LOCATION DURA-. IM- OBS. MEASUREMENTS REMARKS
OBSERV- T e TION POR- . ; :
ATORY | paTE  START MAX. DL TIE T CENTRAL: MCMATH - eMP —— raNCEcoun, type;  TIME | MEAS.  CORR. | MAX. | MAX.
| sa70 "™ ewase | Lam | MER istance fRSE oAy T AREAT AREA L WIDTW INT.
| DEC f : ‘
GRP35265 02 | 1419 1439 1423 | S17  E28 o542 11063 4.7 20 =N L f.11 L 4 & 5
MCMA 02 | 1419 1430 1422 | S16  E27 o522 11063 4.6 11  -F C 1422 .83 .90 EK
HTPR 02 | 1419 ' 1430 1423 | S17 E27 530 11063 4.6 11 =N C 1423 | 1.44 1,70
CANR 02 | 1420 1445 | 1423 | S18 E26 o526 11063 4.5 25 =-N 2 C 1623 . .65 .76
CAPS 02 1422E 14510 S18 E30 573 11063 4.8 290 -N 2 S 1425  1.50 2.00 164
35265 02 | 1033 1446 | 1436 | 517 €27 <530 11063 4.6/ 13 @ *-N N | ' 4 4 b4 6
HUAN 02 1431 | 14370 1436 | S18 E28 o550 11063 4.7, 6D =-N 2 :P, 1436 .43 52 3
HTPR 02 1433 | 1444 1436 | S17  E27 o530 11063 &6 11 ~F G 1436 @ 41 .50 :
MCMA 02 | 1434 1443 1436 | S18 E27 538 11063 4.6, 9 -N C 1436 26 .26 )
RAMY 02 | 1434E 14520 1434E S13  E24 o462 11063 4ob 18D =N v .52 DE
GRP35268 02 | 1647 1529 , 1459 | N26 | E02 <427 11060 2.8, 42 ==F . .68 b 4 & 5
HTPR 82 | 1445 1529 1659 | N27 | E02 o443 11060 2.8, &4  =F C 1459 .93 1.00
HUAN 02 | 1546 14570 1453 | N27  ED3 444 11860 2.8 110 =N 2 P, 1453 . .21 .23 E
CANR 02 | 1448 1529 1502 | N26 E02 o427 11060 2.8, 40 =N 3 C 1502 .75 .86
RAMY 02 | 1452€ 15170 1501U N24 E02 .396 11060 2.8 250 ~F c .83 F
- P i : : | ' ' |
GRP35263 02 1559 1730 1611 | S09 E28 .493 11063 4.8 91 18 3.52 ; 3 3 3 3
MCMA 02 1558  1730D 1608 | S09  E28 .493 11063 4.8 920 18 G 1608  2.32 2.70 FLY
CANR 02 ' 1559, 1718D 1615U S10  E29 o512 11063 4.8 790 1B 2 C 1615  4.73 5.50 ;
CANR 02 1559 17180 1603 | S10 | E29 512 11063 4.8 790 =8 2 C 1603 1,51 1,60
| RAMY, 02 1601E 16470 1611U SO09 | E28 .493.11063 4.8 46D 1N c 3.51 z u
271 PALE 02 1920 1941 1926 | N23 | E08 .399 11060 3.4 21 | ~=F ¢ .13 ‘ 3
P72 PALE 02 2137 2200 2148 | S09 | W52 .796 11053 29.0 23 =N ¢ .81 | F 2
273 PALE 02 2146 2201 2147 | N21 | E09 375 11060 3.6 15 --F ¢ .19 : F 2
P74 CRON 03 DOOOE 0008 0001 | N19 | E09 .348 11060 3.7 80 --N 2 C 0001 43  o4% f 3
GRP35275 03 0203 0227 | 0208 | S14  E42 .696 11066 6.2 24 =N .77 ‘ 3 3 3 5
PALE 03 0202 0223 0208 | S18  E41 .700 11066 6.2 21 =N  © .72 F
CRON 03 | 0204 | 0231 0207 | 513 | E42 .692 11066 6.2 27 | =N 2 C 0207 <86 119
MITK 03 | 0212E 02130 $12 | E42 o689 11066 6.2 10 =N P 0213 .72 1.00 \ D
GRP35277 03 0228 0243 0233 | S10 | E50 o776 11066 6.9 15 --N .52 ! ; 2 2 25
CRON 03 0228 0244 0232 | S10  E50 776 11066 6.9 16  =-N 2 C 0231 .32 .51 ;
MITK 03 0232E 0242 0233 | S10  E50 .776 11066 6.3 100 N  C 0233 .72 1.10 s D
GRP35278 03 0326 0344 0332 | S09 E4B o752 11066 6.7 18 =N 1011 ‘ ; 3 3 3 5
CULG 03 0322 0347 0331 | S10 E&7 .743 11066 6.7 25 AN | C 0331 2.17 3.15 R
CRON 03 | 0329 | 0341 0332 | S41 E49 .767 11066 6.8 12 =-N 2 C 0330 .32 o5
MITK D03 | 0331iE 033u4D SB7 E49 o760 11066 6.8 30 -N P 033 .83 11.30 , E
GRP35279 03 | 0432 | 0449 0434 | N16 WO7 290 11060 2.7 17 ==N .48 ' ‘ 3 3 3 5
TEHR 03 | 0431 | 0449  0435U N16  WD7 .290 11060 2.7, 18 =N c .36 DE
CRON 03 0432 0447 Q433 | NA6 W07 .274 11060 2.7, 15 =-N 2 C 0433 .32 .32
MANI 03 | O435€ 0450 NLB HOS .326 11060 2.6/ 150 -N 2 0436 .77 .82
GRP35280 03 | 0731 ' 0803 0740 | S16 E16 .390 11063 4.5 32  =-F .98 4 3 3 5
TEHR 03| 0730 | 0804 0741 | S16 ' E16 390 11063 4.5 34  ~F ¢ .36 | DE
CRON 03| 0731/ 0801 0733 |S16 E16 o390 11063 4.5 30 =-F 2 G 0733 .32 .35
MONT, 03 0735E 0803 0746 | S15 E15 368 11063 4.4 280 =N C, 0746 2.27
MANI 03 0750E 0807 S16 E17 .401 11063 4.6 170 -N 2 0755 .72 .78
GRP35283 03 1049 1124 1057 | S17 E16 401 11063 4.7 32 --N 79 f ; 4 & & 6
HTPR 03 1047 1130 1058 | S17 E15 o391 11063 4.6 43  =F € 1058 .52 .60
TEHR 03 1048 1127 1054 | S17 EA7 412 11063 4.7 39 =N c 45 0E
MONT 03 | 1050 | 1111 ' 1056 | S16 E15 o379 11063 4.6 21 =N C 1056  1.55 | '
CANR 03 | 1051 1115 1059 | S17 E16 .401 11063 4.7 264 <N 2 G 1059 .65  «70
! ; , h
GRP35286 03 1555 1607 1558 | S09 E15 .305 11063 4.8 12 =--F C .32 2 2 1 2
CANR 03| 1552 1606 1555 | SO08 E15 297 11063 4.8 14 =N 1 C 1555 .32 .32
BOUL 03 1558 1608 1600 | S09 E14 .292 11063 4.7 10 ~F 1 V
288 aouz 03 1923 1935 1925 | SO7 E27 470 11066 5.8 12 --F 2 V 2
GRP35289 03 | 2012 2143 2022 | SO7 E37 611 11066 6.6 91 =-N 47 , 3 2 2 3
PALE 03, 2012 2044 2022 | S09 E39 .643 11066 6.8 32 -N c 63 ' " FH
BOUL 03 2018 2143 2126U S10  E39 o646 11066 6.8 85 <-F 1 C 2126 | .21 .28
RAMY 03| 2019E 20290 2021Y S05  E35 o579 11066 6.5 100 ~-N v 231 , DE
lerP35298 03 | 2106 #2202 2112 | s16 Eo& «316 11063 4.5 56 =N 1.40 ! 3 1 1 3
BOULl 03 | 2106 | 2202 21120 S16 EO08 o316 11063 4.5 56 =N 1 C 2112  1.40 1.44
PALE 03 | 2115 | 2204 = 2129 | S14 E08 .287 11063 &.5 49 1N c 2026 ; FDE
CRON 03 | 2139E 2204 512 E0B 258 11063 4.5 250 1F v 2.60 o
292 MANL 03 | 2328 | 2356 2338 | S19 W03 .340 11063 3.8, 28 -N 2 2338 .93 .95 “
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SOLAR FLARES
Confirmed
DECEMBER 1970

Note:

A line of explanation has been added before each flare event having more than one maxima. The total number of stations reporting
some part of the event is given. The number of stations observing at the time of the principal maximum but not reporting the
event is given in the second statement. Care should be exercised in utilizing the numbers in the remarks column. The first number
is the number of stations reporting the individual maximum, and not the total number of stations reporting some part of the flare
event. The last number is the number of stations reporting at the time of the individual maximum and not necessarily the total
number of stations observing during the flare event. GRP numbers may appear several times in order to indicate secondary maxima.
An asterisk beside an importance indicates a secondary maximum. The word "GRP" has also been omitted to aid in pointing to this
condition.

When it is impossible to determine the time of Maximum Phase from the individual reports the time of Area Measurements is used.
This time appears in parentheses. For Flares reported by only one station the last 3 digits of the group number appear to the
left of the station code.

"Remarks' :

A = Eruptive prominence, base at >90°, N = Continuous spectrum shows effects of polarization,

B = Probably the end of a more important flare. 0 = Observations have been made in the calcium II lines H or K.

C = Invisible 10 minutes before. P = Flare shows helium D, in emission.

D = Brilliant point. Q = Flare shows the Balmer continuum in emission.

E = Two or more brilliant points. R = Marked asymmetry in He line,.

F = Several eruptive centers. S = Brightening follows disappearance of filament (same position).
G = No spots visible in the neighborhood. T = Region active all day.

H = Flare with high velocity dark surge. U = Close and somewhat parallel bright filaments ( {| or Y shape).
I = Very extensive active region. V = Occurrence of an explosive phase.

J = Plage with flare shows marked intensity variatioms. W = Great increase in area after time of maximum intensity.

K = Several intensity maxima, X = Unusually wide Hy emission.

L = Filaments show effects of sudden activation. Y = Onset of a system of loop-type prominences,

M = White-light flare. Z = Major sunspot umbra covered by flare.

In the importance column "--" signifies the subflare has been confirmed by the NOAA grouping program but is nmot included in the

I.A.U. Quarterly Bulletin on Solar Activity nor are these subflares included in the Flare Index below.

DATLY FLARE INDICES

Flare
Date Index HR OBS

701129 9.67 22.7
701130 31.40 24.0
701201 8.65 23.6
701202 96.89 24,0
701203 24.54 24,0

When no Flare Index is given, it is 0 for that day.
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LOCATION OF EMISSIVE REGIONS.

From strip scans taken daily at Nangay.

DECEMBER 1870

The half-power beamwidth i1s 3.8 minutes of arc.
Daily distributions of intensity are plotted on
the same chart giving diagrams of evolution. Equal
intensity levels have been drawn for intensities
that are proportional to 0.6, 1, 1.5 and 2. The
first level corresponds to the sun without any
radio storm center. In each noisy radio region

the smoothed intensity around noon is given in
10722 Wm-z(c/s)-1.
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DECEMBER 1870

The half-power beamwidth of the main lobes is 1.7
minutes of arc, the main lobes are about 25! apart.
Position and intensity of centers are indicated.
The intensity is given in 10722 Wm-z(c/s)_1. In
cases of ambiguity about the position being Rast
or West the two possible positions are indicated

by a circle,




EAST - WEST SOLAR SCANS
November 29 - December 4, 1970

ALGONQUIN RADIO OBSERVATORY
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SOLAR RADIO EMISSION
OUTSTANDING OCCURRENCES
NOVEMBER 1970
STARTING TIME OF FLUX DENSITY
1% | Freauenc strion | Tvee TIHE waxiygn | CURATOM 0%8m? 4! s REMARKS
‘ [ T | HINUTES PEAK HEAN
29 $30 BORD 5 1328 1329 2 28,0- 240
2695 PENT 21 2040 2055 5Q 566 268
2695 PENT 2 2045 2149 [ 346 262
408 SANM 3 210746 2107.9 5 71.0 2305 .
18 BOUL 41 2123 2129 11 2
30 9400 TYKW 5 0245 0300 40 6.0 3.0
E3750 TYKW 5 0245 0249 40 640 3.0
2000 TYKW 5 0245 0248 10 460 2.0
9400 TYKW 5 0507 0508.1 2 440 1.0
3750 TYKW 5 050745 050842 3 440 1.0
260 ONDR 41 0820 111045 330 45,0
10500 BERN 45 084148 084242 4 18,0
10500 BERN 08418 084243 2140
10500 BERN 0841.8 084247 11.0
10500 BERN 0B41.8 0842,9 12,0
—9100 GORK 45 0841.8 084244 4 31,0 840
F-9100 GORK 084108 0843 17.0
—2695 CANR 45 0842 084245 5 1
1490 BERL 22 0842 084442 8 U 5.8 30l
“‘*1420 CRON 41 0842.5 0843 665 1
30 EIQZC CRON 41 084245 0845 beb 1
930 8ORD 45 . ] 0842 0842.9 1 166.0 200
—880U SGMR 4 1217.8 1219.8 3.1 15,1 3.0
| 4995 SGMR 3 112172 1218.7 3 10.1 2.0
—2695 SGMR 3 12177 1218.8 203 8.1 200
—1415 SGMR 1 121763 121846 3.5 7.0 1e5
I— 606 SGMR 4 121765 121846 3 8.9 260
L. 245 SGMR [ 1218.9 1219.3 9 14.2 260
408 SANM 45 1431,.3 1432 le4 31,5 8.0
408 SANM 45 1553.2 155504 3.9 235.0 95 .
18 BouL 42 1629 1643 15 3
18 BOUL ) 1728 1734 8 3
—2700 PENN 20 17374 1803,9 4409 5.3 1.7
I~ 960 PENN 1,1 .1739.6 174002 1le8 1.9 0.6
2800 OTTA 1.| 1B03.8 1803.9 1 362 1.0
L— 960 PENN 8- 1804 1804 o2 29.2
408 SANM 45 183745 1837,9 l.2 . 15,5 525
2695 BOUL 3. 184245 1843 405 1
2695 BOUL 3! 1857 185745 4 1
408 SANM 45 1918.8 191944 1.2 . 27.5 7.0
1 200 HIRA 45 033445 " 0334,5 2 100.0 10.0
— 9400 TYKW 5 0500 0500.8 2 11.0 600
b— 8800 MANI 3 05002 ° 050048 5¢7 13.3 4oty
I~ 4995 MANI 3 050042, 050005 7.9 8.1 2.7
“— 3750 TYKW 5 0500 050008 1.5 3.0 1.0
9400 TYKW 29 0502 20 4,0 240
204 KIEV 42 0700 E 360 D 21,0 S0
$500 BERL 3 100567 100645 1.6 15,0 3.0
— 408 SANM 45 102363 102446 1.7 8740 12.0
- 237 TRST 41 1023,.7 1025 1.5 17040
— 260 ONDR 45 1024 ‘1025 2 9050
- 204 KIEV 6 102445 102447 9 83,0
— 221 ABST 1 1025 102543 1 6750
— 206 1ZMI 3 1025 102542 5 127.0 4040
260 ONDR 45 1254 125445 1le5 7040
7000 sSAoP 32 | 1340 1343,2 -5 ~14,9
2800 OTTA 21 1586 . 1611 170 12,2 520
2800 OTTA 1 1603 1605 6 8ot 4e2
408 SANM 3 204142 20414 b 15.0 4o5°
208 VORO 41 2300 230065 9 23400
2 204 KIEV 42 0700 E 335 29,0 840
600 UCCL 20 102365 102642 8e5 540 240
600 UCCL 1 1059 105963 5 5.0 3.0
930 BORD 5 1539 1540 2 10,0 460
’—1415 SGMR 23 1555 160545 2043 17.4 847
F— 960 PENN 45 155546 1611 18.6 1645 348
t— 606 SGMR 22 155544 160568 2049 6.0 3.0
— 2695 SGMR 23 155645 160544 3445 18.4 9e2
[~ 1420 CANR 41 1556 155845 17 1
— 4995 SGMR 20 155841 161264 4003 17.2 846
2695 SGMR 1 1558 155843 o7 345 1.6
— 1415 SGMR 3 - 1558 155863 o7 1l.2 42
10700 PENN 20 15597 161141 6048 19.6 16.0
— 245 SGMR 6 155941 1603.1 1644 23,1 8.0
-~ 9400 HUAN 20 1600 16174 6549 19.6 940
15400 SGMR 20 1601 1614.8 2963 21a1 10.5
~— 8800 SGMR 20 160146 161563 28 1408 Te&
18 BoUL ] 1629 1632 &4 1
18 MCMA 41 1734 1736 5 2
18 MCMA 6 1800 1801 2 1
18 MCMA 41 1833 1834 2 1
408 SANM 3 1850.8 1851 o 118,0 39.0
indicates large bursts or bursts at times of zlF flares.
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SOLAR RADIO EMISSION
OUTSTANDING OCCURRENCES

DECEMBER 1970
DEC $TARTEG TIHE OF DURATIOH FLUXC DENSITY
1970 | FREQUENCY STATION | TYPE TIHE HAXIHUH 10°°¥%m * Hz KT REHARKS
) U7 U7 HINUTES PEAR ] WEAN
3 500 HIRA 27 0210 0233 110 30,0 1040
8800 MANI 2 041409 041568 4ol 5.3 207
4995 MANI 4 041409 041601 Tok 2444 5.4
2695 MANI 4 041409 041667 Tk 84,0 22.5
1415 MANI 4 0414.9 0416.7 Teok 57.0 174
. 606 MANI 4 041409 041647 Tets 1406 Te3
200 HIRA 45 0414 0416 &4 1800,0D 170000
9400 TYKW 5 0415 0416 10 5.0 2.0
3750 TYKW 45 0415 0416 5 51,0 16.0
2000 TYKW 5 0415 041668 6 100.0 3000
1000 TYKW 5 0415 041649 5 37,0 1840
500 HIRA 45 0415 041862 5 15,0 10.0
3750 TYKW 29 0420 10 3.0 1.0
EEZOOO TYKRW 29 0421 10 3.0 1.0
1000 TYKW 29 0421 10 7.0 400
200 HIRA 45 0526 0526 1.5 50,0 1040
237 TRST 41 0827.7 0827.8 5 1900
E 234 pOTS | 45 | 0827.8 0827.8 o1 175.0 6040
204 KIEV |- 8 082708 08279 °3 4040
260 ONDR 5 0936 0936 1 10040
600 UCCL 1 093845 5 8,0 5.0
260 ONDR 45 1100 1100 1.5 120,0p
600 yccCL 20 112345 37 8.0U 4o QU
260 ONDR 45 1132 1132.5 1.5 45,0
260 ONDR 45 1150 6.5 120.0D0
237 TRST 42 1150.1 115445 6.2 11000,0
234 POTS 41 115146 1154.6 4ol 500040 6500
408 SANM 45 115404 1154,.6 1.3 52.0 8.0
600 uCCL |, 1 1237 «3 5.0 3.0
600 ucCcCL 1 125802 125846 8 8.0 540
260 ONDR 45 1308 1308 1 110.0
237 TRST 42 140449 140543 3.3 1400,0
E 408 SANM 3 14077 1408 o6 15,0 4o5
930 BORD 45 1408 1408,1 1 10,0 240
234 POTS 45 1408 1408.1 w1 200.0 4040
18 BOUL 41 1442 1447 13 2
408 SANM 3 1508.7 1508.9 ) 3605 500
2695 BOUL 41 1643.5 164445 5
2695 BOUL 40 1712.5 1713.5 . 5
2695 BOUL 8 1834 183445 1 1
Observatories:
ABST = Abastumani CRON = Carnarvon 1ZMI = Moscow IZMIRAN OTTA = Ottawa ARO SGMR = Sagamore Hill
BERL = Berlin-Adlershof GORK = Gorky KIEL = Kiel PENN = Penn. State Univ.
BERN = Berne -HARS = Harestua KIEV = Kiev PENT = Penticton TRST = Trieste
BORD = Bordeaux HIRA = Hiraiso MANI = Manila POTS = Potsdam TYKW = Toyckawa
BOUL = Boulder HUAN = Huancayo MCHMA = McMath-Hulbert SANM = San Miguel UCCL = Uccle
CANR = Canary Islands IRKY = Irkutsk ONDR = Ondrejov SLOU = Slough VORC = Voroshilov
CRIM = Simferopol

Explanation of Type Code:

1 Simple 1 6 Minor 22 Simple 3F
2 Simple 1F 7 Minor + 23 Simple 3AF
3 Simple 2 8 Spike 24 Rise

4 Simple 2F 20 Simple 3 25 Rise 4

5 Simple 21 simple 3A 26 Fall

27 Rise and Fall

28 Precursor

29 Post Burst Increase
30 Post Burst Increase A
31 Post Burst Decrease

32 Absorption

40 Fluctuation

41 Group of Bursts

42 Series of Bursts

43 Onset of Noise Storm

Noise Storm in Progress
Complex

Complex ¥

Great Burst

Major

Major +

Radio bursts observed at Boulder, Canary Islands and Carnarvon (1420, 2695 and 4995 MHz) are scaled on a relative intensity
scale of 1-3 where, within a factor of three or less, 1 = <100 fu (10‘22wm‘2ﬁz“’), 2 = 100-1000 fu and 3 = >1000 fu.
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

November 29 - December 3, 1970

- TIHES OF EVENTS B
g OBSERVATI0H 0
1970 STATION DECIHETRIC .BAKD HETRIC BAND ’ DEKAMETRIC BAHD SPECTRAL TYPE
START UT] EXD UT START UT | EWD UT | IHT.| START UT ERD UT | IMT.1 START U7 EHD UT | INT,
29 | 0000 | 0730 | CULG 0441 1 I1IBsW
CuLG 0445 1 1118
1116 |2100 | SGMR
1401 [ 2333 | HARV 1522 1600 1 I
HARV 1600 1659 1 IN
1643 | 2231 | BouL 1927.3 | 1927.61 1 1831
2022 [2400 | cuLe 203065 1 ITI8sW
CULG 2117 1 1118w
CULG 2121.5 | 2123.5] 1 111G,V
BOUL 212263 | 2123.6] 2 212343 | 2123.6 |2 111
CULG 225845 | 2300 1 111GsV
CULG i 2312.5 | 2315 1 111GsW
CULG 2353 1 ITIBsYW
30 | 0000 [0729 | cuLG 0152 0154.5] 1 1116
CULG 03295 | 0330.5] 1 111G
1130 [ 2100 | SGMR .
1401 | 2334 | HARV 1553 1557 2 111GG
1623 ['2233 | BguL
2024 |2400 | cuLG 2127 2127.5) 1 1116
CULG 2341 2341.5] 1 2341 2341.5) -1 1116
01 [ oooo | 0729 | cuLe 033445 | 0336,5| 2 111650
0702 | 1509 | wEIS 102446 | 102502 1 1116
1133 [ 2106 | seMR
1649 | 2234 | BouL
1400 | 2334 | HARV 1812 2330 1 1
2022 [ 2400 | CULG 2022 2400 1 1
02 | 0000 |0729 | cuLe 0000 0020 1 1
CULG 0705 0706 1 I11GsW
CULG 071145 1 1118
CULG 0724 0725 1 1116
0735 0930 | wels
1325 1505 | WEIS
1401 |2335 | HARV 1602 1614 1 1
1553 2400 | BOUL 1604,9 | 16164,2 | 2 1604.9 | 161642 |2 11166
HARV 1608 1613 1 11166
1125 [2105 | SGMR 1837.8 | 1839 1118
BOUL 1838.2 | 1838,9 | 2 1838,2 | 1838,9 |2 111
BoOUL 19419 | 1942 1 111
BOUL 202105 | 2021.7| 1 2021.5 | 2021.7 |1 111
2021 |2400 | CULG 20215 | 2022 1 ITIG»W
BOUL 202944 | 2029.7] 1 2029+4 | 2029,7 |1 111
CULG 202945 1 11ip
HARY 2147 2332 1 IN
CULG 2253 1 1118w
[dVIN] 225545 1 1118
CULG 2323.5 1 1118
03 | 0000 {0730 | cuLG 0104 1 11IBsWeU
CULG 0111.5 | 0112 1 T1IGsW
CULG 0137 0138 1 111Gy
CULG 014045 | 0141 1 111GsW
CULG 01435 | 0145 1 I11GsW
CULG 014645 | 0147 1 1116
CULG 0201 0202 1 UNCLF
CULG 0203 021205 | 1 111GG
cuLG 020345 | 0204 2 111GV
CULG 0205 . 020545 | 2 UNCLF
CULG 021445 | 021745 1 11IGs»W
CULG 0221.5 | 0225 1 1116
CULG 0227 0229 1 UNCLF
CULG 0331 0332.,5| 1 1116
CULG 033945 1 1118
CULG 0416 0416051 2 041345 | 0424 2 041545 | 041645 |1 111G»VsU
CULG 042045 | 0453 1 1t
cuLG 0438 0439 1 UNCLF
1120 {2102 | SGMR
0733 |1505 | wEIS ] 115444 | 1155.7| 2 1116
1400 }[2335 | HARV 1405 1408 1 1405 1408 3 11166
HARV 2102 2134 1 2036 2134 1 IN
2022 |2400 | CULG . 210545 | 210845 | 1 111GyU
1634 |2300 | BoOUL 2107.7 | 210845 | 2 2107.7 | 2108.5 |2 111
HARV 2134 2300 1 2134 2300 1 1
HARV 2300 2332 1 IN
2022 |2400 |cuLe 230645 1 1118w
CULG 2321 1 1TIBsW
cuLG 2324 1 TIIB»W
CULG 2334 1 ITIBsW
CULG 2342 234245 | 1 I11GsW
CULG 2350 2400 1 TIINsW
CULG ; 2350 2400 1 1

The symbols used in conmection with the spectral type in describing the important bursts are as follows:

B = Single burst U = U-shaped burst of Type IIL
G = Small group (< 10) of bursts RS = Reverse slope burst
GG = Large group (> 10) of bursts DP = Drifting pairs
C = Underlying continuum (particularly with type I) DC = Drifting Chains
8§ = Storm in the sense of intermittent but H = Herringbone

apparently connected activity W = Heak
B = Intermittent activity in this period CONT = Continuum

UNCLF = Unclassified activity
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SOLAR X-RAY FLARES (2-12 A°)
SATELLITES EXPLORER 33 and EXPLORER 35

November 29 - December 3, 1970

University of Iowa

: Remarks and
Date Onset Maximum Peak-Ratio Values of Maximum Flux

1970 uT uT to Quiet Sun F (2-12 A°)
in erg {cm? sec)-!
29 November 2045 2058 4
30 0245 0253 6
0841 0844 6 Rapid rise, rapid decline
2 December 1556 1610 11

SOLAR X-RAYS BY SATELLITE

EXPLORER 37
November 29 - December 3, 1970
OUTSTANDING EVENTS
Naval Research Laboratory

DAY START | 0.5-3A | PEAK 1-8A PEAK 8~20A | PEAK END
1970 TIME FLUX TIME FLUX TIME FLUX TIME TIME COMMENTS
XE-5 XE-4 XE~3

Nov. 29 | 2051 19.00 2057 75.00 2058 40.00 2106 2108
30 | 0143 | 10.00D | 0143E 49.00 0144 27.00 0145 0148
30 | 0251E | 49.00D | 0251E | 170.00D | 0251E | 53.00D | 0257E | 0304
30 | 0624 2.20 0630 40.00 0627 24.00 0631 0631
30 | 1557E | 12.00D | 1558E 65.00D | 1557E | 40.00D | 1559E | 1603

Dec. 2 | 1601 49.00 | 1608 210.00 1611 80.00 1618 1628D
3 | 0208 5.60 0211 43.00 0216 29.00 0217 0218D
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SOLAR X-RAYS MEASURED BY SATELLITE

SOLRAD 9 - EXPLORER 37

November 29 -~ December 3, 1970

(10-%ergs/cm?/sec)

NAVAL RESEARCH LABORATORY 1-8A HOURLY AVERAGES

05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

04
0.82 0.98 0.88 0.70 0.61 0.69 0.73 1.22 1.09 0.57 0.61 0.55 0.87 0.58 0.57 0.48 0.60 0.67 0.57 0.75 1.78 3.20 1.12 0.66

0.62 1.43 5,41 1.48 0.59 1.45 1.69 0.81 1.93 0.92 0.95 0.68 0.68 1.01 0.91 2.65 1.58 0.98 1.46 0.78 0.90 0.76 0.68 0.72

03

02

HOUR
0l

DATE
1970

29
30

Nov.

0.67 0.67 0.55 0.58 0.61 1.10 0.69 0.94 0.63 0.58 0.93 0.47 0.44 0.38 0.34 0.43 0.38 0.47 0.42 0.48 0.49 0.62 0.53 0.56
0.49 0.54 0.42 0.46 0.45 0.87 0.51 0.43 0.47 0.40 0.40 0.45 0.37 0.39 1.09 0.51 1.20 1.31 0.56 0.59 0.98 0.98 1.25 1.91

01
02
0

Dec.

2,18 1.83 2.79 1.96 1.78 1.48 1.23 1.14 1.01 0.79 0.80 0.87 0.65 0.84 0.84 0.65 0.65 0.63 0.68 0.71 0,66 1.86 1.53 1.54
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(10-%ergs/cem?/sec)

NAVAL RESEARCH LABORATORY 8=20A HOURLY AVERAGES

HOUR

DATE

02 03 04 05 06 07-.08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1.40 1.45 1.40 1.30 1.24 1.31 1.34 1.49 1.58 1.28 1.31 1.20 1.37 1.251.22 1,18 1.22 1.30 1.30 1.35 1.67 2.58 1.56 1.33

01

1970

29

Nov.

1.25 1.64 2.98 1.91 1.33 1.66 1.76 1.45 1.79 1.61 1.54 1.34 1.34 1.51 1.50 2.24 1,92 1,55 1.76 1.49 1.57 1.46 1.31 1.32

30

1.28 1.24 1.23 1.27 1.25 1.53 1.25 1.39 1.24 1.20 1.28 1.04 0.95 0.93 0.96 0.94 0.92 0.90.0.97 1.05 1.09 1.17 1.14 1.10
1.02 1.08 1.060 0.95 0.96 1.29 1.04 1.01 0.99 0.98 0.96 0.97 0.97 0.93 1.24 1,12 5,78 1.64 1.13 1.11 1.31 1.30 1.39 1.63
1.87 1.76 2.26 2.01 2.06 1.79 1.65 1.62 1.48 1.36 1.36 1.44 1.29 1,29 1.24 1,19 1,29 1.30 1.21 1.30 1.21 1.97 1.83 1.90

01
02

Dec.

03
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COSMIC RAY PROTONS

November 29 - December 3, 1970

Counting Rates (particles/sec)

Univ. of Chicago
PIONEER VI PIONEER VII

Date | Time 0.6~13 13-175 >175 Date | Time 0.6~13 13-175 >175
Nov. (UT) Mev* Mev#h#® Mev Nov. ) Mev# Mev#% Mev
29 26400 1.20 Q Q 29 2200 7.70 Q Q
30 2400 0.811 Q Q

2 0000 2.52 Q Q

3 0100 1.05 Q Q

*  Includes He 0.6~13 Mev/nucleons and electrons 0.5 Mev ~see J. Retzler and J. A. Simpson, J. Geophys.
Res., 74, 9, 2149-2160, 1969 for discussion of the electron response of Pioneer VII.,

*% Includes He >13 Mev/nucleon,

Q Used to indicate that a rate is at its quiescent level,

Notes: (1) Data are subject to future determination of possible saturation during enhanced flux observations.
(2) - Pioneer heliographic longitude is given in the solar wind tabulations in terms of "co-rotation"

delay time (days).

(3) Unidirectional geometrical factors are 5.8 x 10-%, 1.15 x 10““, 1.7 x 10~"m2%ster for the three
ascending energy intervals given above. The two higher energy intervals have a bidirectional
response at energies greater than 100 Mev/nucleon. See Fan, Pick, Pyle, Simpson, and Smith,
J. Geophys, Res., 73, 5, 1552-1582 for a description of the University of Chicago instruments,

(4) The symbol "Q" is used to indicate that a rate is at its quiescent level, Quiescent counting
rates at present are approximately:

Pioneer 6 0.1, 0.055, 0.250 counts per second,
Pioneer 7 0.1, 0.055, 0.100 counts per second for the three ascending energy intervals,

(5) Times are only approximate (time accurate to approximately * 15 minutes).

COSMIC RAY PROTONS
November 29 - December 3, 1970

Counting Rates (particles/sec)

University of New Hampshire

Pioneer VIII-

Date Time >13.9 >64
Nov. UuT) Mev Mev
29 0430 4,13 .67
0830 4,08 .81

1200 4,13 75

1602 4.01 072

30 1200 4,17 .72
1 0130 4.15 .76
2330 4.06 .63
2 1300 4,00 .68
3 0100 3.82 .60
0625 3.90 .69
1054 4.12 .76
1400 4,01 .66

Note: Pioneer ‘locations given on page 49.
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SOLAR PROTON MONITORING ATS-1 (1966-110A)

November 29 - December 3, 1970

AEROSPACE CORP

ENERGY LEVEL 5-21 MEV - HOURLY AVERAGES (PARTICLES CM~2SEC-')

DATE

HOUR

03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
0.31 0.26 0.21 0,26 0.15

0.36 0.14 0.05 0.21 0.21 0.10 0.26 0.26 0.10 0.10 0.15 0.14 0.36 0.21 0.15 0.21 0.15

02

1970
Nov.

29

0.21 0.31 0.10 0.21

0.41 0.26 0.31 0.10 0.21 0.15 0.15 0.21 0.14 0.21 0.10 0.21 0.21 0.05 0.21 0.14 0.21 0.21 0.10

30

0.26 0.15 0.15 0.31 0.10 0.26 0.31 0.36
0.21 0.42 0.21 0.05 0.47 0.05 0.21 0.26 0.36 0.26 0.47 0.26 0.26 0.15 0.47 0.21 0.26 0.26 0.05 0.31 0.26 0.10 0.31

0.21 0.31 0.21

0.31 0.36

0.10

01

Dec.

02

0.15

0.31 0.15 0.21 0.26 0.36 0.21 0.21 0.26 0.47 0.26 0.05 0.21 -

03
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ENERGY LEVEL 21-70 MEV - HOURLY AVERAGES (PARTICLES cM2sECt)

HOUR

DATE

24
0.43 0.38 0.35 0.42 0.40

23
0.38 0.46 0.41 0.40 0.33 0.37 0.47 0.34

05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22

04
0.42 0.38 0.35 0.43 0.35 0.31 0.38 0.43 0.42 0.36 0.41 0.30 0.31 0.30°0.45 0.42 0.37

0.47 0.42 0.37 0.31 0.29 0.32 0.33 0.33 0.36 0.38 0.37 0.34 0.41 0.35 0.41

02 03

01

1970

29
30

Nov.

0.41 0.37

0.38
0.33 0.31 0.34 0.36 0.47 0.41 0.46 0.38 0.34 0.40 0.35 0,35 0.37 0.37 0.35 0.37 0.34 0.35 0.35 0.37 0.39 0.38 0.35 0.32

0.43 0.33 0.32 0.41 0.40 0.38 0.43 0.42 0.37 0.38 0.41 0.33 0.41 0.29 0.33 0.37

01

Dec.

02

0.33 0.36

03
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SOLAR WIND
VELA 3 & 5

November 29 - December 3, 1970

Date Ut Spacecraft Velocity Density
I;.118\7/0 VH+ ( km/s ec) NH+ (cm=3 )
29 0700 5B 446 .
0500 5B 446 1.3
1600 5B 424 _—
1800 5B 404 1.6
1400 5B 384 -

SOLAR WIND VELOCITY
and
CO-ROTATION DELAY TIMES
November - December 1970

NASA Ames Research Center

DATE PIONEER VI PIONEER VII
1970
Time (Z) Pass UH+ "TAU Time (Z) Pass UH+ ‘TAU
November
29 0105 1809 302 3.3 0005 1565 341 11.0
30 0049 1810 302 3.3 0012 1566 388 11.1
December
1 2350 1812 383 3.3
2
3 0057 1813 339 3.3

113




2RIV 22 WALINOT TVILHAA ‘BNINIH

114



B2 WH0s &1L vu0a

¢ . - s = 5 = & ® = s 8 8 8 ® 8 8§ & 8 =2 3 s ron o s 3 s 5 ® = 8 = = 8 = 2 8 2 2 s = s
g i ' - AL N NN = 3 5 = - s = z s 2 = a0
|
& -£0 e N s
i
. H { : | : i H
2 i o 50 = 50
. i i
‘ |
= | N {
v 3 “ = 50
= . I 1 = 10
s ; ! i o - w
= qeen } e
. i
- , : i =
5 T T o1 4 + L]
: ]
! " B
+ - - !
= I ; 51 = !
3 s TR i ! -
t
7 N N ; -
= 1] = 1 ?
= Ni g i ] : =
£ \ g
; 45 ! 2
& Lorse = [
1 i It 7 I ; Nis
- -~ T
s ST I 0t b = +H ot
mn Nka: o ; RN i 3 o T
3 t i 4 AN
7 I : I e L3
00, T
-~ L r i -
b A s & Ao = 7
H L i
: ¢ : )
B os 2 0%
4 09 4 99
; ‘ a” o
= 3] = 08
. % o
: g ao s . o0
3
i
- % ; : i :
s 42 oa = . 0
. H - o4l B | { 1
Z [ s -
s ! i on s TiiE i , ]
3 il ﬁ 3 ﬁ w ‘ " A
g g g
w2 o e u Y R T [ * =y w2 [ T w6 a W w W% W W T 7 et
ELDY
T i
: ] T } a0 T T TTTT T TTTTTE T EaEEs
, H ! bs ! EELEE Egenes: : R
: | g ! EN t [3 i & | } t t
=8 : EEEab!
ki T & ) k & ¥ ¥ ¢ : & 5

ANOZ 3NIL VYA YIHSSONOE 40 L0Td-) FLNNIW GI \ " 1viS 3NOZ 3WiL VLIVE OIMIHISONO! MO .Hon.m. w‘SZ_sU. il Sy Y 4 ivis
] 0161 ‘03 Jaquianon anvIsl SdOTv. W SLH ez oquanoy * aNVISI SdOT v

115



P 81 nwos
B om R N B @m s = s ® m s = B 8 = 8 = = = =2 = 2 m om 2 o2 oz = = = - = = = s = z =&
g - o N, ® 3 3 & = E 5, = =5 8 2.8 8 & &2 20
z o r i e
St . 50 s 0
= i . R { :
+ ¢ : 2 :
i 7 T
| 1
= ! 0 = 10
o |
- i z 0
4 . o 4
” ~ “© i
s T 1 n s : o
R , ! ‘ : i =
| ; . !
H T
m M ; | -
i - L
i , +
w1 | frist & Fs1
H P {:
! 1 ) . - i , -
-+ |+ [ |
: ! [ L ] N - -
2 i « / iy ‘, n H ] o
} =
! H g ] ; g
F | | | 3 . g
o | VT 2 < &
- 8 R T
& i A - e
s i T o5 b I
| | | | -
I s i
- : ¥ i : - N0 AAY
| s .
- i { 3] oy - 0
= H T s oy
| o 5
; , ! b ’ Ll
e i i
o, ,v 8 f { i H i 1 ! L G s !
= F s g ; 08
: : $ ! ! |
| |
i | | !
2 | o9 = : 03
1 M
- [ o
: T o 2 o
i e i
—t % o
B ¢ i) i " : - '
- ] | Q6 : 40 g i , , -
- J% ¢ CIVARLLL ! a H + {
= | - i
3 ! s ! o = . - oa
H i i | i
H - - l o z U i ; ; on
B i = + ¢ H
© o8 s ; 09
[ ! ' i . L - | } i SENEN
| | = ! ! |
T i o8 g : m . I
ARAREN] K A W i ik v w ! W
! ! ! I g
o0 8 | I
A B ! [ B . % % W oo 9 wooo § S 0%
T T . T WL )
Ty ; i e 4 p?
i S
[SaI2nacy ! ! b
h i\ S T { + ; i J4
2 T (; FY:e i :
VAVQ OMIHASONDI 40 107Td-§ ILONIN GI L

M oG

m,zoN Ing, .
0.L61 "2 +aqusdeq

WiS

SdOT Y

M omM INGZ WL

0L861 ‘] Jequisdsq

VIVG OR3HJISONOI 40 107d-4 FUANIN SI

aNvIS! Sd017

WiLS

YA

116



ADN3NG3d4 WIILIWD
o

AJNINE3YS WL
<>

'S/ RILOS)
o

S/ NIEON
=M

L= ]

00

S0

£0

i34

0¢

Ty
———y

(=]

Q2

23 (00081H
24 (C008IH

0.6l 4tequedeg

0

(X

L

oLsl LmsEm.\,oz
SNVIQ3IWN ATHLNOW ONVTISI SJOTTom

0

08

002

bt ]
SHRENE

feleliiid

; m 3NOZ 3w
° )

/61 ' daqueag GNVYTISI mn_o._._q.

vg



0.L6l I saquiadeg DVNSSHYSSHYN 0.6 ‘0¢ Jequianoy

oSt
ort

DVNSSHVSSHUN

DVNSSHYSSHYN

VIV MEIHSONGE 30 104§

e

LU

G 1060034

[

ey 557

e

-y

535
oard

5

o

5

Cx e b e

i

R

AT

LT




0.6t ‘e 18quisseq

VIVG BYIRISTG B (0T 4

OVNSSUYSSUYN

04612 Jaquiadag

OVNSSHVSSHUN

e

‘;I«, m VIVO MIHESIND 20 1004
0. v s
00 02 9 2 80w g 00 02 st 2 g0
T T LA T L2 I TiTr T T LR B ] LRI LS B )
bo ™ ||\ |
4 L o e =~/ N,
5 s g
87 1 87
2 g = F
5
=01 o For
i
) 1 A
& ¢ 1 gl
a 2]
- o - - =
Zal st S & |
z z : b
3T 7 w 3 7
S} 4 s |
03 02 03 0°2
3 o - X - -]
S S I SR I s (R T TN— T qos
- f 1 a7 ] :
O -0y 3 —40°y .
W) PO O 5% S0 A AC N A A S bbbt Vg pa L g n doga s 401 M
0461 Jaquiaveq ‘0461 JequanoN :
SNVIIW ATHLNOW OVNSSHYSSHUN -

s mmf e s

g



SUDDEN IONOSPHERIC DISTURBANCES
November 29 - December 3, 1970

UNIVERSAL TIME WIDE NUMBER OF STATION REPORTS BY TYPE
DAY SPREAD LF- KNOWN | McMATH
1970 START END MAX | IMP | INDEX SWF_| SCNA | SEA | SPA | SPA | SES | SFD | FLARE | REGION
Nov 29 |2050 2126 | 2101 1- 3 6 1 2 2050 11060
30 |0245 0307 | 0250 1 3 1 1 1 1 0238 11060
30 |0842 0900 | 0844 1 3 1 1 2 2 0842 11066
30 [1500 1530 1- 3 2 1501 11066
30 |1550 1700 1- 3 2 1553 11066
Dec 01 {0454 0524 | 0502 1- 3 1 2 1 0454 X=Ray
02 1601 1725 | 1614 1 5 2 2 3 4 6 - | 1558 11063
03 (0416 0439 | 0426 1- 3 2 0420 11071

~ Statjons reporting for November 1970 include those reporting for December (with the exception of
Sao Paulo) and also the following:

BAHRAIN (BH) (SWF) HONGKONG (HK) (SWF)
BARBADOS (BA) (SWF) ROME (RO) (SCNA)
HOKKAIDO (LORAN-C) (HO) (LF-SPA, SES) SLOUGH (SL) (SPA)

STATIONS REPORTING FOR DECEMBER 1970C

AAVSO (Als A6s AB» AlTs Al9s A27s MCMATH (MC) (SWFs SCNA)

A29) (SEA) (A2s A4s A19s A21) (SES) NANTUCKET (LORAN-C} (NT) (LF-SPA»s SES)
ANCHORAGE (AN) (SWFs SCNAs SPA) NEUSTRELITZ (NU) (SWFy SCNA}
ATHENS (AT} (SWF) NEW DELHI (ND) (SWFsSCNAs SEAs SESs SFD)
ATTU (LORAN=C) (TT) (LF=SPAs SES)} OKINAWA (OK) (SWF)
BEARLEY (BY) (SWF) PANSKA VES (PU} (SWFs SEAs SES)
BOULDER (BQ) (SCNA»s SEA) POITIERS (PO) (SEA)
CAPE RACE (LORAN-C ) (CP) (LF-SPA» SES} PORT CLARENCE {LORAN~C)} (PC} (LF—~SPA» SES)
DARMSTADT (DA} (SWF) PRESTON (LO) (SEA}
ENKOPING (SW) (SWF»s SPA} PYRAMID ROCK (PR} (SPA}
FORESTPORT  (FP)} (SPA) SAN DIEGO (5D} (SPA) .
GESASHI (LORAN-=C) (GE)} (LF-S5PAs SES) SANDUR (LORAN-C) (SA) (LF=SPA, SES)
HAWAII (HA} (SPAs SFD} SAO PAULO (UM) (SPA» SES)
HIRAISO (HI) (SWF) SITKINAK {LORAN-C) (SK) (LF=SPAs SES)
HOBART (TA} (SEA) SOMERTON (50} (SWF)
HUANCAYO (HU) (SWF) SYLT {LORAN~C) (ST) (LF=SPA, SES)
INUBO (IN) (SPA) TABLE MOUNTAIN (TM) (SWFs SPAs LF=SPA)
JUPITER (LORAN=C) (JP) (LP=SPAs SES} TRINIDAD (TR} (SWF})
KUHLUNGSBORN (KU} (SPAs SEA) UPOLO POINT (LORAN-C) (UP) (LF-SPAs SES)
KURE (LORAN~C) (KR} (LF=SPAs SES! WHITE SANDS (WS) (SWF)

MANILA (MA)  (SWFs SPA) ¥AP {(LORAN-C} (YP) (LF-SPA, SES)
MARCUS (LORAM-C) (MR) (LF-~SPAy SES)

PERIODS OF NO OBSERVATIONS:

1970 1970
DATE TIME (UT) and STATION DATE TIME (UT) and STATION
Nov. 15-30 1715-2400 A22, 1715-2400 A28 Dec. 01-08 0000-0115 A4
19-29 0000-2400 MA 01 0715-0735 UM
29 0000-2400 AT, 1102-1844 T™M 02 1210-1250 MA, 1930-2045 UM
03 0000-1656 TM, 0655-0800 UM,

1700-2245 UM, 1704-1710 M,
1934-2153 T™™

SID's by McMATH REGION

Day/Year 60 63 66 71 X-RAY | UNKNOWN | No FP
Nov. 29, 1970 1
30 1 3
Dec. 1, 1970 1
2 1
3 1
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COSMIC RAY INDICES
(Neutron Monitors)

November 29 - December 3, 1970

Nov GHURCHILL DEEP RIVER CLIMAX DALLAS
Dec. DAILY AVERAGE DAILY AVERAGE DAILY AVERAGE DAILY AVERAGE
1970 COUNTS PER HOUR COURTS PER HOUR COUNTS PER HOUR COUNTS PER HOUR
29 5950.5 6474.9 3840.4% 5929.3
30 5963.5 6489.5 - 5944.8
1 5974.1 6524.,7 3889.4 5970.9
2 6015.9 6554.6 3919.9 6001.9
3 6052.9 6593.0 3914.0 6011.1

( ) Number of hours for which data are available if less than 24.
% Sum of both sections less than 40 hours.

Churchill Super Neutron Monitor, Scaling Factor 120.

Deep River Neutron Monitor, Scaling Factor 300.
Climax IGC Station B305, Scaling Factor 100. One section normalized by multi-

plicative factor.
Dallas Super Neutron Monitor, Scaling Factor 120.

122




%G6

%001

%501

%011

=29

*AON

Gl bl €L ZL WL OL 6 8 L 8 6 plg z | 0c 62982 L2 92 ST ¥Z €C ¢ 12 O 6 O Ll 91

IR

0L61 Y38W3I330

I il f

0L61 YITWIAON

s AN

JOLINOW NOYLNIN ¥3AIY d330 UZ 4

A

i | [ i

fa e \?\

A

=
il

&

TAmNis

b

e&Baﬁ#ﬁ&Pa%f;j}ﬂ | ‘ a

YOLINOW NOWLAAN 1431V

}ﬂ?ﬁiﬁk&#éﬁijijwak.

0L6T ¢I9queooaq - JIDQUDAON
(sivio], Apamopy pojoessor) ounssoxg )

SAJIANI AV DIKSOD

%G6

%001

%801

%011

123



962 £9% 0£2 9I2 [S2 8£f TSE 202 0£2 622 <282 L9% 228 982 TTg I1E 08L £04% ££€ HEE S92 G2 99L g£h¢ 082
6s 9¢ d2 Lig e 89 ¢%& g% 95 95 69 [8 £9 84 99 g@ 65 g£¢ 9¢% 82 1Tg S¢ 92 98 6%
YheT TET I9T 927 €27 2ET 4€T €27 8497 2£7 2471 L97 8ET  T2T 68LF %wST 4wiT 247 82T LTV cOT £27 8271 221 811
66 61 £2 29 88 %871 ¢0F 69 SIT %07 7T97 662 622 6IT 90T 06T 40T 6T 22 6T 62 712 6T %2 &g
96 e 22 02 LT 92 %9 ¢2¢t w6 STt 8ET L6 69 wg2 092 6S {6 26 STT 19T %8 £8 %01 s2% 06
beg 66 £9% %2% %02 88g 9£f £0T 88 8L 609 769 BL% LTH% 986 6£2Z 9L£EL HEH 202 6HE£2 HTH 896 £S54% 8849 48¢
167 TTE SEE 292 97¢ 682 28T TOT TLT £22 7162 6EL 6L% 9LT SLT 44 84 621 04T 49 €0F 2s 0q €% 68
602 ge 0% 26 48T 152 962 S4f 0TS aT% 205 4T9 06 €97 S£¢ 892 0% 18T 84T %9 6£ 60T TOT 04 L2
Y%s8%Y de se 22 e L2 9¢g 45 987 0g2€ %22 %12 STV £07F 62% TLg 40f£ 26T 697 4912 £LT 68T S12 %631 Lg£2
96 442 STE 9% 102 £9 g4 Th g4 4g BE SHT %27 (% Tv Bl £0F 49 1f he 4T 12 4T 92 9¢
94 7l £3IT 24 £2 1e 12 8% 807 6% £2 %2 0¢ 82 2s 84T 2.2 BET %9 T TE 1% £97 69% 59
s T€ &% 99 202 252 627 STT ¥6 6L 48 82 &2 Te 42 se €Y st 97 s w2 e £e 62 d2
se e G2 0¢ 4T 9% T2 w1 Aln 2f gg 82 o¢ %g  Tg 62 s¢ 02 6% 6T 9% 12 €T 4T 12
9% 942 942 562 TSE ILE TIL 96L £9% 629 S08 109 I684% ££L 069 S%9 226 298 SEE 242 962 8499 8SE 96% 992
6g 48  %g 6& 68 95 6% YA B L B %~ ¥e 48 29 20T 9% 0% og %2 &2 9¢ €2 L2 22 2 g2
1123 62% 9ET LST 497 %97 88T 922 092 T82 <242 6£2 922 992 €92 ££2 96T 04%% THT 09T IHT £4F 567 291 6£7%
e 0% 82 2¢ 8g 2% 2% 89 L§ &2 g 0g g£g s 1h 24 9g 0g %e¢ g g8 92 T LT 02
68 0 81 ¢ 82 45 w% 89 09 6¢ 0 48 s 88 o4 8¢ ch 2f& 62 £g 2% 84 9¢_ €2 {¢
AR Th HE 68 s 84 2% 9¢ 907 92% £42 20% 291 L6 06 L% 6% T8 9ST £1f 257 66 6s 65 £¢
447 697 LZ2 212 <287 18 %92 Lg£2 29 6§ 89T %66 w8 £92 652 L82 2IT 10T 84 e 29 24 £0T ¢% 8¢
22y Th 86 £2T <24% 99T 09 49T 62¢ 10E 29 9% ‘24 TET G927 84 4% 9g 0% 68 %L 95 09 €11 09t
I8t 8LT 66 S0T L£T 692 26% L% BEEL 682 4L9Y LTIV %91 297 ISV 262 LTT 66 94 19 29 00%T £6F 84T 917
A RS ¥6 08 6£T 04%F 632 9%% 98s 2T% LIT O% 0% 9¢ 0g 4w £S a8 95 0s HTT 86 82T TLT 9TT 507
994 0s2 %TH 0£2 0€2 2%E %TEL L09 S8Z 4401 2.0T98E 298 L6y £.5 869 8556 £6% 488 9TL 292 0gh  47Tg 1£e 082
i8¢ Ghg 4% 992 284 86% 419 685 8%L T6S LLS S£G 98  8SL 4w2hw L22 £92 60T /9 86 641 94% 469f £Tf 662
29 48T 062 6%2 082 692 6%2 9Tg &9¢ 694 LS0TTEL 848 T2TTLTTTTCOT ST9 678 SLT £9 L4V 198 972 L8 L4
NY3dW %e g2 cé ¢ 02 o1 8T 4T 91 ST %% €7 2Y ¥ 0% 6 8 4 9 & Y g 4 ¥
S30I0NI 3V

SYKKHYS NI 03SS3¥dx3 ¥y S3NTVA

0/61 42QUWRl9(] - JSqUSAOYN

NY3W 4s
NY3W 0§

ueol *99(

T 0

VDO
o

Lol VR o B T o)

i}

B3k 08
NI3x ©%
UBS) °AON

0g ©
62 D

o
[\
Qoo

124



1000 mom&rlgm_l_u DICES 0711729 1pgp —NUROAAL ELECTRO.£] MAGIETIC INOICES 3/11/%
AU AU
H H
' ' :
AL AL
o E A W — wl7oniszo [
. : }
AE AE
1080
H £
'35" :(
! H
AQ AQ
560 -5 7 % E
12Ul 1% o
lm_rggf_&_z_u._z__@ﬂmxm 1IcEs 9/12/03 o MWL,EE,M&ML‘ Botsts 401204
AU AU
{ i LA
: L
: i
Al AL
5 1506 -t
2 ut 19 % L] 2o 19 28
1 70/12/01 [ | 70/12/02
AE AE
13 &
AO AO ]
- 508 i e T - sy 7 i T
1o 440 GLECTRLET wogTic oICEs v122s
AU AU Upper envelope formed by connect-
s ing successive extreme high AH
E WS values
A% A
AL ‘ Al Lower envelope formed by connect-
-t ing successive extreme low AH
values
) 70/12/03 | T 2
AE AE  Auroral Electrojet index =
AU - AL
)
f LM M L
A0l Y Ra AO Mean value (AU+AL)/2
s, T % £
Daily graphs of 2.5-min Auroral Electroject Magnetic Indices
AU, AL, AE and AO for November 29 - December 3, 1970.
125




19~

Sy~ 2¥- Ov~- O%- E£9- 99~ IS~ 1G5~ LY= 29= 26~ LS~ 09~ L9~ Ci~ Vi~ Ci= = 99= E9~ . HP- 19- S89= 5t
29~ 09~ 9S= 2L~ £~ 19~ 68~ 8O~ g8~ €6~ 601~ 22T~ G2T~ 6£1~ Z¥I~ 121~ ivi- 86~ OT=- 12  SF 3 61 vt L A1
L vl et 63 ¢4 St it it A 2t 3% £1 2t ol e o 8 e F 9 ® € L4 -] €t
S 4 el S1 v 13 8 L ] 4 v 9 -} I3 c3 L 9 e Tt 2t &1 LT 61 ag A
£¢ £e 61 L L1 vy 11 2t 2t 13 4 8 9 A 9 k4 ° ¥ £ T L Sd 2~ (2 ¥ € 131
v £ 2 - o~ L & T~ 2 € 1 s 2 e T v v € £ 4 L ad (A L 3t L L 5 ot
€ S S € v £ £ 2 (4] L 5 o= Y- - £~ - 8- = 9%~ vI~ 61~ L1~ (T~ B8I- 51~ 6
vi= 2F~ 6~ £~ 91= QY= 9i- g2~ 02~ i~ Sl- LI~ 9%~ 9I- (2~ €£2- S8~ PE~ Ty~ 0S= 6f~ IZ= 61 L- e
2= 8 -4 S L2 ¢ 2 3 £ v T S- A hd Y- L] 4 n T £ L LR - 6 € - i
G- 9- L~ Of- L~ 6~ 6= 6 - Q- ¢ £~ o= 21-  6- £- 2 L A ® 9 < v * E S 4
8 Z 9 L4 LI ¢ A 8- = o [ 3% 8 A T - FAd LA €~ 6~ 6= i- 9= LA ]
Z= 2] v v 24 v 02 21 £ [ ¢ 6 it ST 331 £1 1t i1 23 2t o1 11 11 T 9 v
v -] 11 21 1 £1 21 [ 33 st 2t rt [31 et 133 144 1Y £t E2 4 st 51 i3] € 5] £
13 £3 8t FA 2t ez 8 €2 g2 22 FAd VA ¢ a1 81 6z 61 81 a2 a2 €2 o4 61 L 24 €1 z
s1 st 91~ 9t ot 9t 21 91 ot o9t L1 4t PA 9f it i ot 2t 9t 9t ot gt 93 vt 1
el Tt it 1 3 a3y ) 4 ) 9 S 9 -] g ut (281 [ 6 BR 4 194 2t s ER ¢1 1 CF]
S% S1 €1 2t 21 1t & <] 11 01 8 e 8 rs 2 9 < Q 4 Q Q L S 2] 6 Z|
I3 S E [ 1= (V] T T= 1 I T= ¥ T 1 £ 1 £- G- V- G- £ - €= L T— 82
3 0 1 4 4 G -] 3 1 5 9= 9= Al 15 Q T - P 1 1 € 2 1 5 T L4 L2
A k-] 2 £ < v G- 2 T 1 o O~ ¥ Q= 2 1 Z- 1 £~ €= - L= & - 9- s2
O~ 1 E-d €= E4d A L= 9 - G- - A 8- £- 0= Z2= 9~ G- G- Q- 9~ G- 9= L= 9- 14
9%= ¥l= Q= €= Qi GEf~ Yi- S~ (X G- G- 9= B Glf= TI= 2= Q- 6 LT~ g~ ZE~ Q9E= GE= Of- vz
8E= BE= Q€= SE- EE- PE- PP~ ¥~ gE~ GE-~ @2~ ZE= 2Z¥= YY¥- GE- Gy- 9y~ 6E¥= GY- Q9h~ L¥- 8¥~ (G~ 26~ £e
6P QY= 9Yp=  G¥=~  EY~ 6L~ . ZP- V¥~ G- Pb= £V~ OV~ YE~: BE= (4% 8E- Y~  Ob~ T9- GHE~- L~ 6Z= SV~ VU~ 44
2=  GP= Go=  EG~ 65~ (9= L9~ (8- C6= QL= 29« Gl- $G~ SE~ 9= Gl- LI~ 2T~ Hi- Gt~ 8I- 6= G- G~ 12
Lt &= i 4 % R 6: A v € 3 L= 2= - G- G- G- L= 8- &= 2t- SI- @g1- BY- 1~ 14
2= £l= ¥%i= S%- 6I~ 28« 2T~ SZT- QE~ GSE= LE~ 6= 2= Y9 EH= Y= LS= Bl= (6= 66~ S8~ 28~ Vi~ 0L~ 6%
9V~ . £8~ L t e 9 L L= 8- €2 €€ Je St et it 1 €T 8 131 s1 2t 8 € € et
-4 [- 3. 133 it 8 9....8 A e ot [ 2t 21 L4 gt ae el LA S LA ct £ 1 - 2 it
131 +3 i1 et e ez k¥4 ve oC 61 i1 ] 6 8 A 6 or 11 9 ¢ = 8 LA 6 < 1 L2
AVQ
e ee eg e 0 6% 8t 4% o1 -2 4 ¥t £t 23 it DA ] 8 i @ S v £ 2 13
CLOH°D : SYWWVO=1INN
0L6T Iaquada(g - Io2 quUBaAON
(LRUOLSLAOU4) SanLeA 3SQ LelJojenb3 A4noH

- 0a(

* AON

126



GEOMAGNETIC ACTIVITY INDICES

November 29 - December 3, 1970

Nov. - Kp ‘ : S
Dec. THREE-HMOUR RANGE INDICE SUM Cp p
1970 1 2 3 4 5 6 7 8 : i :
29 QQ [jo+ 1- 0+ O+ 0+ 1- 1- 1- 4 || 0,0 [|'0e0 2
30 Q@ jlo+ o0+ 0 O O+0 O 1- 2- 000 00 1

1 Qo+ 0 0 © 0+ 0+ O+ 1+ || 060 060 1

2 1-0 0 O 2 3= 1 8+ 0e2 || Oel 4

3 2+ 1= 2= 10+ 1= 0 1 8= || 0e1 ]| 0o1 4

PRINCIPAL MAGNETIC STORMS
DECEMBER 1970
c MAXIMAL ACTIVITY

DATE STORM TIME GEO- SUDDEN COMMENCEMENT FIGURE ON K-SCALE 0TO 9 RANGES STORM
1970 uT uT eno | 98BS mac. AMPLITUDE %%GES_E 3-HOUR K 3} H z
MU DA | START MO DA. HR LAT. TYPE D(") H(r) Z(r) _|TvITY | MO DA | PERIOD JINDEX| (1) | NUMBERS
12 04 | 1054 12 = ~~ IHYDE| 7.6N | sC o [+5 -1 - [— - R B 50
12 07 | 08-- 12 08 21 [COLL 646N | a6 ve oo MS 12 08 | 3,4,5 | 6 |162] 960 430 51

There were no storms reported on November 29-30, 1970.
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SUDDEN COMMENCEMENTS AND SOLAR-FLARE EFFECTS
November 29 - December 7, 1970
Preliminary Report of Sudden Commencements

These reports are provided by Dr. A. Romofa for the International Association of Geomagnetism

and Aeronomy Commission IV: Magnetic Activity and Disturbances.
Sc's given by ten or more stations are underlined. Times are mean values obtained from

normal magnetograms. When the names of the observatories are not given, the letters in square brack-
ets indicate the quality of the observations.

Sudden commencements followed by a magnetic
storm or a perjod of storminess (s.s.c.)

1970)December 02d 14h 38m: thirty-three (ssc: 21 [A: 2; B: 93 C: 10]; si: 11 [A: 23 B: 8; C: 113
bs:1).

Preliminary report on solar-flare effects {(s.f.e.)

Effects confirmed by ionospheric or solar observations are underlined.

1970 December 04d 16h 42m - 16h 50m: HU.
07d 00h 20m - 01h 0Om: SS.
07d 17h 52m - 18h 06m: HU.
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Publication Notice

WORLD DATA CENTER A for SOLAR-TERRESTRIAL PHYSICS REPORT UAG
(Prepared by World Data Center A for Solar-Terrestrial Physics, NOAA, Boulder, Colorado)

These reports are for sale through the National Climatic Center, Federal Building, Asheville, NC 28801, Attn: Publications.
Subscription price: $9.00 a year; $2.50 additional for foreign mailing; single copy price varies. These reports are issued on
an jrregular basis with 6 to 12 reports being issued each year. Therefore, in some years the single copy rate will be less than
the subscription price, and in some years the single copy rate will be more than the subscription price. Make checks and money
orders payable to: Department of Commerce, NOAA.

Upper Atmosphere Geophysics Report UAG-1, "IQSY Night Airglow Data™ by L. L. Smith, F. E. Roach and J. M. McKennan of Aeronomy
Laboratory, ESSA Research Laboratories, July 1968, singie copy price $1.75.

Upper Atmosphere Geophysics Report UAG-2, "A Reevaluation of Solar Flares, 1964-1966" by Helen W. Dodson and E. Ruth Hedeman
of McMath-Hulbert Observatory, The University of Michigan, August 1968, single copy price 30 cents.

Upper Atmosphere Geophysics Report UAG-3, "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 6 July
1966 through 8 September 1968" by James W. Warwick and George A. Dulk, Department of Astro-Geophysics, University of Colorado,
October 1968, single copy price 30 cents.

Upper Atmosphere Geophysics Report UAG-4, "Abbreviated Calendar Record 1966-1967" by J. Virginia Lincoln, Hope I. Leighton and
Dorothy K. Kropp, Aeronomy and Space Data Center, Space Disturbances Laboratory, ESSA Research Laboratories, January 1969,
single copy price $1.25.

Upper Atmosphere Geophysics Report UAG-5, "Data on Solar Event of May 23, 1967 and its Geophysical Effects" compiled by
J. Virginia Lincoln, World Data Center A, Upper Atmosphere Geophysics, ESSA, February 1969, single copy price 65 cents.

Upper Atmosphere Geophysics Report UAG-6, "International Geophysical Calendars 1957-1969" by A. H. Shapley and J. Virginia
Lincoln, ESSA Research Laboratorjes, March 1969, single copy price 30 cents.

Upper Atmosphere Geophysics Report UAG-7, "Observations of the Solar Electron Corona: February 1964-January 1968" by Richard
T. Hansen, High Altitude Observatory, Boulder, Colorado and Kamuela, Hawaii, October 1969, single copy price 15 cents.

Upper Atmosphere Geophysics Report UAG-8, "Data on Solar Geophysical Activity October 24-November 6, 1968", Parts 1 and 2,
compiled by J. Virginia Lincoin, World Data Center A, Upper Atmosphere Geophysics, ESSA, March 1970, single copy price
(includes Parts 1 and 2) $1.75.

Upper Atmosphere Geophysics Report UAG-9, "Data on Cosmic.Ray Event of November 18, 1968 and Associated Phenomena” compiled
by J. Virginia Lincoln, World Data Center A, Upper Atmosphere Geophysics, ESSA, April 1970, single copy price 55 cents.

Upper Atmosphere Geophysics Report UAG-10, "Atlas of Ionograms" edited by A. H. Shapley, ESSA Research Laboratories, May 1970,
single copy price $1.50.

Upper Atmosphere Geophysics Report UAG-11, "Catalogue of Data on Solar-Terrestrial Physics" compiled by J. Virginia Lincoln
and H. Patricia Smith, World Data Center A, Upper Atmosphere Geophysics, ESSA, June 1970, single copy price $1.50.

Upper Atmosphere Geophysics Report UAG-12, "Solar-Geophysical Activity Associated with the Major Geomagnetic Storm of March 8,
1970", Parts 1, 2 and 3, compiled by J. Virginia Lincoln and Dale B. Bucknam, World Data Center A, Upper Atmosphere Geophysics,
NOAA, April 1971, single copy price (includes Parts 1-3) $3.00.

Upper Atmosphere Geophysics Report UAG-13, "Data on the Solar Proton Event of November 2, 1969 through the Geomagnetic Storm
of November 8-10, 1969" compiled by Dale B. Bucknam and J. Virginia Lincoln, World Data Center A, Upper Atmosphere Geophysics,
NOAA, May 1971, single copy price 50 cents.

Upper Atmosphere Geophysics Report UAG-14, "An Experimental Comprehensive Flare Index and its Derivation for ‘Major' Flares
1955-1969" by Helen W. Dodson and E. Ruth Hedeman, McMath-Hulbert Observatory, University of Michigan, July 1971, single copy
price 30 cents.

Upper Atmosphere Geophysics Report UAG-15, "Catalogue of Data on Solar-Terrestrial Physics" prepared by Research Laboratories,
NOAA, Boulder, Colorado, July 1971, single copy price $1.50. (Supersedes Report UAG-11, June 1970.)

Upper Atmosphere Geophysics Report UAG-16, "Temporal Development of the Geographical Distribution of Auroral Absorption for
30 Substorm Events in each of IQSY (1964-65) and IASY (1969)" by F. T. Berkey, V. M. Driatskiy, K. Henriksen, D. H. Jelly,
T. I. Shchuka, A, Theander and J. Yliniemi, September 1971, single copy price 70 cents.
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